The authors encountered a case involving difficult intubation during anesthesia for revision of cervical fixation angle in a 62-year-old woman, with a history of chronic rheumatoid arthritis, who experienced dysphagia after initial posterior occipitocervical fusion to correct atlantoaxial subluxation. Two days after initial surgery, she developed trismus with neck flexion and dysphagia, and underwent revision surgery. General anesthesia was planned; however, tracheal intubation using the McGrath laryngoscope and bronchofiberscope was difficult, which prolonged anesthesia induction. Narrowing of the oral and pharyngeal cavities associated with overcorrection of the cervical spine was believed to be the reason for difficulty in manipulating the tracheal intubation devices. In posterior occipitocervical fusion, intraoperative evaluation of the occipito-second cervical vertebra (O-C2) angle is reported to be useful in preventing postoperative dyspnea and/or dysphagia, and avoids the need for revision of fixation angle. However, when revision surgery is needed, selection of airway management methods and tracheal intubation devices are important considerations because patients are likely to have restricted mobility in the cervical spine and narrowing of the oral and pharyngeal cavities.
Introduction
Postoperative complications in cervical spine surgery include dyspnea and dysphagia, in addition to bleeding, infection, and bone union failure. Patients un-dergoing cervical fusion are at risk for developing dyspnea and/or dysphagia because of narrowing of the oral and pharyngeal cavities due to hematoma or inflammation. The complication is particularly associated with an anterior approach [1] [2] [3] [4] [5] . In contrast, it is cautioned that patients undergoing a posterior approach are at risk for airway obstruction at the time of anesthesia and immediately after extubation, and subsequent difficulties with re-intubation [1] [6] [7] . Here, we report a case involving difficult intubation in a patient who developed trismus and dysphagia several days after posterior occipitocervical fusion and required revision surgery. Comprehensive, informed written consent was obtained preoperatively from the patient and the family (spouse) for publication of this case report; oral informed consent was obtained postoperatively.
Case Report
The patient was a 62-year-old woman (height 154 cm, weight 53 kg) with a medical history that included chronic rheumatoid arthritis (RA, diagnosed at 37 years of age). The patient visited us with the chief complaints of walking disturbance and numbness in the upper extremities and presented with instability in the neck. Magnetic resonance imaging revealed narrowing of the intervertebral disc spaces in the upper cervical spine and increased atlanto-dental interval 
Clinical Course
Posterior occipitocervical fusion was performed under general anesthesia. The procedure was completed without adverse events during anesthesia and surgery.
The durations of surgery and anesthesia were 2 h 27 min and 3 h 33 min, respectively. Extubation was performed in the operating room without problems.
However, 2 days after surgery, the patient complained of difficulty with oral intake of food, and presented with trismus and dysphagia, probably due to neck flexion, for which revision of the fixation angle was planned. There was no sensation of dyspnea or symptoms of airway obstruction.
Revision surgery was scheduled to be performed one week after the initial surgery. From clinical observation of the patient, it was predicted that airway management would be difficult. Examination before revision surgery revealed a ing. After oxygenation, anesthesia was induced using propofol, and muscle relaxation was achieved using rocuronium after confirming that mask ventilation was possible using the jaw lift method. Tracheal intubation was attempted using the McGrath laryngoscope; however, the operator encountered strong resistance when inserting the blade to two-thirds of its length, and could not insert it sufficiently to obtain a good visual field of the laryngeal anatomy. Tracheal intubation using a bronchofiberscope was attempted immediately; however, it was difficult to obtain a good visual field via a transnasal approach because of severe mucosal edema extending from the nasal cavity to the upper pharynx. After switching to an oral approach, the glottis was easily visualized; however, the fiberscope was bent upward at a sharp angle, and repeated attempts to perform tracheal intubation resulted in insertion of the fiberscope tip into the esophagus.
Finally, tracheal intubation was achieved by switching to a fiberscope with a larger diameter (from 3.1 mm to 5.1 mm). The time required for successful tracheal intubation was approximately 36 min.
At surgery, the implant was removed, and the cervical angle that had been fixed in a flexed position was corrected, and refixation was performed (surgical time was 1 h: 1 min; anesthesia time was 2 h: 37 min). After surgery, the patient remained intubated and was transferred to the intensive care unit. The next day, extubation was performed after confirming that the patient was conscious and exhibited no pharyngolaryngeal edema. The dysphagia disappeared and the de-gree of mouth opening improved (to approximately 3 cm). Two days after surgery, the patient was transferred to a general ward and discharged from hospital 15 days later.
Discussion
Dyspnea and/or dysphagia after cervical spinal surgery are important complications: they not only affect patients' activities of daily life but also can be life threatening. Although the exact causes remain unclear, it is reported that dyspnea and/or dysphagia frequently occur in patients undergoing anterior cervical fusion, which is associated with hematoma, inflammation, pharyngeal mucosal edema, enlarged tongue, focal neurological deficits, raised palate, and severe
. In contrast, postoperative dyspnea and/or dysphagia in patients undergoing posterior cervical fusion, similar to the posterior occipitocervical fusion described in the present case, are considered to be caused by mechanical narrowing of the oral and pharyngeal spaces due to overcorrection at the time of surgery [1] [6] [7] .
In recent years, the significant association between reduction in the O-C2 an- field via the McGrath laryngoscope is 9.9 ± 2.8˚ (6.6 ± 2.8˚ for AWS) [18] . They also cautioned that a certain degree of neck extension is needed to perform tracheal intubation, and that patients with cervical fusion have difficulty with the procedure using the McGrath laryngoscopy or AWS [18] . Thus, our first choice of the McGrath laryngoscope for this patient with extremely limited neck mobility after posterior occipitocervical fusion was the wrong decision.
The patient had a 25-year history of chronic RA, and there was a possibility that narrowing of the pharyngeal cavity had been present due to shortened neck length associated with dens recessus and joint destruction in the jaw
Furthermore, there was a possibility of soft tissue proliferation, frequently observed in RA patients, which may have caused mucosal edema in the upper airway, leading to poor visual field via fiberscope [1] [6] [22] . In addition, surgical relief of the airway (i.e., tracheotomy) was expected to be difficult to perform due to the flexed neck position. In retrospect, we should have been more careful in selecting the methods of airway management for revision surgery.
Recent advances in technology have led to the development of various tracheal intubation devices. These devices appear to be effective and many are currently used in clinical practice; however, the optimal device for each patient must be selected by a clinician. Suppan et al. [23] 
Conclusions
We encountered a case of difficult intubation during the revision surgery in a patient with dysphagia after initial posterior occipitocervical fusion. Evaluation of the change in the O-C2 angle due to fixation is useful to predict complications, and is also useful as an index of narrowing in the oral and pharyngeal cav-ities. Clinicians should be careful when selecting airway management methods and tracheal intubation devices because the narrowing of oral and pharyngeal cavities associated with neck flexion after posterior occipito-cervical fusion may hinder the manipulation of tracheal intubation devices.
